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== (54) Title: BINDER FOR ELECTRICAL DOUBLE LAYER CAPACITOR ELECTRODES 

(54) &W<D%ft: i$iZlI4^/^y^i<iffl/W 

^= (57) Abstract: A binder for electrical double layer capacitor electrodes which binder consists of a copolymer (A) comprising 
^= monomer units derived from at least one compound (a) which is represented by the general formula (1): CH 2 =CR 1 -COOR 2 (wherein 
^= R 1 is hydrogen or methyl; and R 2 is alkyl or cycloalkyl) and the homopolymer of which has a glass transition temperature lower than 
j Q°C and monomer units derived from at least one compound (b) which is selected from among alkyl acrylates, alkyl methacrylates, 
aromatic vinyl compounds, and ot , /? -unsaturated nitriles and the homopolymer of which has a glass transition temperature of 0°C 
or above and having a total content of the monomer units derived from the compound (a) and those derived from the compound (b) 
of 90 % by mass or above based on the whole mass of the copolymer (as calculated by taking the whole mass of the copolymer as 
100% by mass) and a glass transition temperature of 10 °C or below and which binder is excellent in smoothness, crack resistance 
and binding properties. 



OO 
ON 



IT) 

o 



(57) (1) : C H 2 = C R 1 -C O O R 2 R 1 it tK^^T-* tz \t * . R 2 I*7;U*M^ 

o^it^^ d oo«%) tLXs its® (a) &*<Dmmi*mi*Lt. it&to (to &*<DmmLi*m&t<D 
**r*#. £$tx9 oft*%j*UL-efcy . fr-otf^^m&^&tfi o°cjaT-c?fe£&m^f* (a) y-y* 
14, wt^vpte. ^^tf^^\zmHtzm^mm^^^^mmm/u>^-^m^Tho 



WO 2005/013298 



PCT/JP2004/011503 



m m m 

5 &m&m 

mm * -v s^is * mmm;<4 i/#—t&&M& £ vmrnr. mm istwmm 
m%~mm*v^*iz.m-fz>o 

10 

frm&mm t mmm^-mxmm ts fozmn-mm *mm vtz.mm.-mm 
is nM-mm^v'^tmnnMti. ¥<Dnmmmw&/u y> m 

20 V>T#btb5MO¥^£#^+#&fc&6s m^W— t£fto£:<?, ^r-Y^^^f^ 
TV^ 0 friz-It. <&m 2002-2 56129 7k#fc4±^-f >-^HtfflS 



1 



WO 2005/013298 



PCT/JP2004/011503 



*»< U-C*— 0*»MfcJ:ntf % (1) : CH^CR^COOR 2 (5£*, 

R 1 ttzkaWK^* fctt* ^-/vaESr, R 2 Ii7;vdr/H* fcfi:^ a T/v^3tSr*-f „ ) 

^©^f9^^iaA^0«C£A±T?*>5» ^^Ktt-il©^ (b) 
*fMMftfc&-£-*rU (A) <^±«*^S2P (1 0 011%) i:Ut, 

4to (a) fls-a* (b) ^^©ftMtw^lrtis, -frff-c 

20 9 oir*%£U:-e*>?K A^5^tewait^i oTOT-efes*fi-a-^ (a) a>b 

KnE#fi«^ (A) fi % ^^^^frfa^/M?^ (c) 

#fi#ft:.(A) (D&m&Zmm (1 0 Ofl%) i: U-C, 0.1-1 0«*% 

25 WIB^S-a-fls: (A) feWfifc-rSfc-a** (a) Sr^-t— Jft* (1) fc*5V>T, 

R 2 te^fc4 ~ 1 2 ^T/^/uXT'fcS n t *s«F* LV\ 

©*38WtC«fciX«r, — (1) : CH 2 = CR'-COOR 2 (5£tfJ % R^i* 



2 



WO 2005/013298 



PCT/JP2004/011503 



mx-hz. th-mm<Dikitm (a) Ttv^mr/u* 
#?;**am*#ot;EJLb-T?*><5, '>*<tfc-tio^ (b) 

5 tiLb&ttU (A) (p£«£2£2g (1 0 0«#%) <bL"C, te£#> (a) 

&#:<DMAftMtiLk s ( b ) 9 o fT4% 

10 OU^Xqi (1 0 Ofi%) tU, 0. 2W*%WTT?*>«it*«»*UV\ 

^hw*38 0j ^ i , ±ib«>®& -m * ^ > ? mmm^f ^p-imm t „ 

2P(10 0II%) fcLT, 0. 5~5ST*%©igtt^&£feK:^t?^S£2:jW 

HHH©*38Micj;n«. — asss (1) : ch 2 =cr 1 -coor 2 (5£*\ r 1 ^* 

^Jl^^fcft^^/vS^, R 2 teT/i^/t^£fcfi^nT/l^/i^£^1%) tfjft^ 

W-efc5. *Ke<tfc— nm&te&to (a) S5f€o^*«cW4i, r^y/Hfer/vdr 

#£«r»U (A) tf>£jCft£&2p (1 0 0fi%) £ L-C, fl*^ (a) 

*5KOJ^fi#:^ t s fc&m ( b ) ^(D^mfaM-tiL i: ^ff-"C 9 0 fC*% 

25 «±T-fc>9, t^jfjxis&mM&i oic^T-efcs**^ (a) 



3 



WO 2005/013298 



PCT/JP2004/011503 



b5 0 ) -efes*fi-a-flc (a) fi, '>*K tfc-ffiffitfMbi^J (a), th~m 

feo-c, #9*^^ (T g ) ^iotgT©t©tfc5, (a) =svw 

«T> (A) <^ft&&£^o^Tf&SSi-5o 

<\Y&m (a) > 

20 (A) <om.Pc^W<D-oX'hZ>i\&m (a) (1) : CH 2 = 

c r 1 - c o o r 2 x-m £thZ>fc-ky>>x>hox s zfr&mkx>m& vtz-m-s- m# bus 

m^ro^7^te^M^0 c C*^T*fo^'fb'a-^T^So — (1) (C*5VNT, R 
**t«'fk'&* (a) tt, rtbSrWAT-fi-^Ufc^i^^tLSm^ 



4 



WO 2005/013298 



PCT/JP2004/011S03 



p 1 6 8~p l 6 9^fBit£ti/0^ 0 
tt&m (a) t LTfflv^ixSfc-a^tt, JWM&fcfi, TPVMk^A, (Tg = 
-2 2t) (*&fi^LT#£>*l,Sfi'£#<£>Tg, ETFUOCoh T^y/URn-^n 

tf/w (T g =-5 2t:), r^y/H»n-^/u (T g =-5 4t), y/^-ry 

5 (Tg=-24'C), T^y/Vfn-^f/U (Tg=-6 5^), T^y/VR 

2-^/W^v'/U(T g=-8 5t)^^^!);Vin-^f;KTg=-2 Ot), 
^^^!);v||n-Kf^ (Tg = -6 5th ^^^y/v®n-7!?y;v (Tg = 

10 (A) HUfertSffrfi*! (a) tt^OJfcftfleW&Ofttt* *Sl^# (A) © 

(10 0 SCfi%) t LT, 9« 5 0 ~ 9 5 M%, £F£ b < (4 60-93 Mfc%, 
e fc'9$f*b<f4 70~90 «*%T'fo5 0 
<-fk£-«J (b) > 

15 (A) o-CfcSfls-g^fe (b) {4, !)/l/^7^^x 

20 (a) ^mmmmmz.mti?>(D-c0^i,\,\ t? 

T*y/H**3vu (Tg=+10t) (¥3fefi-^bT#fctL5S^fr©Tg % KTPI 

25 c„) ^WktK p< 99 y/v^T/v^x^r/vi tttt, ^^^y/v^^^ 

(Tg=+105t), *99 !)/l/||xf;V (Tg=+65t), y/V^n-:/ 

Ptvw (T g =+3 5 , c), ^^^y/um^y^ntvv (T g =+8 it), y^y 

^11-7^ (Tg=+2 0t), (Tg=+5 3*0, * 

^^/vit-7f;v (Tg=+io7°o ywmfhtiZo £fc> ^m-mv-Mk 



5 



WO 2005/013298 



PCT/JP2004/011503 



^ttiLtli, (Tg=+100t), 2-*^-;\<7.=f-\/^ (Tg=+13 

6^Ch 3-^;^fl/y(Tg=+9 7^Ch ^(Tg=+9 3*0. 

a-t^/^^Uls (Tg = +168t), 2, A-^^-^/V^U^ (Tg=+1 
12t)) mifimfhti, a, j3-^fn~ h V Mk&i&Oh LTIi, T9 V n— h y/U 
5 (T g=+ 1 3 Ot), ^^^!Jp-HJ^ (Tg=+ 1 2 O^C) ^S^ff btl5 0 

(A) (£*5tt5te-^ (b) **©m*#:W3fc^)*tt> (A) © 

^f7^te^M^^H?f5tw^H^A^^^PS^$tu^^^, (A) <D±« 

£g2ft (10 0«i%) £LT, ii^5~5 0«*%, ^tt<(j;7~4 0fi% 
10 <fc9£f&b<tel 0~3 0fi%ffc5 o 

^ti, &m&& (a) co^«*^s2p (i ooft%) at, \\&m (*) 
(DmmftM&k. tt&m (b) &*(n&m&miLt(D^mmK -a-n-e9o«s%^ 

15 (a) cD^sfrtbT, -fb-a-ti (a) ^im^ (b) <Dmz, m<Dm 

^^i^^^t&fp^/v^^ ( c ) ©MibTfi, T^y/i^, ^^y/i^ ^ 

n h^/iifco^^^^^Ft&^P^/^y^V^ ; -=? ^-v/l^gg, v-h7=* 

20 Vlfc, ^-y-n^, ^/^nyf, xr^=i^ % ^nhysi, -fy^nh^ftifo 

m&Asti^m (c) s^^^fi^srosfi, (a) d 

25 0 0®4%) £ L<I40. 1-1 0fi%, ct?)$f*b<fil~l 0«*% % 

y K v^^^y =r— /u^;?^ y YlzW*? * 9 9 V/i'&^xT/i' 
m ; h y ^^n— /k-7°n^^ }> y ^ ^ y i^— h&^ca h y y ^y y jvm.^^/v 

6 



WO 2005/013298 



PCT/JP2004/011503 



(A) fr&tfZ&^m^^fePFmQik&to (d) 
f4, (A) (10 0ff%) tLT, iiS5K*%^T-Cfc 

5 9, U<«3Si%WTt*S)5, 

_hfB^^-uvi4^fafp^/v^^ ( c ) ^^m^^^pfmmt^m u) <d 

-^^VW^driz/l^ ^ a h KP^f-^P fcVVft if (D? u h isM^XT/l' ; T U 

vg£^y <fvK ▼ W ^S^y^vK 

15 )V ; J ? =2 9vK >f Z ^m^^ft if tD-T 3 ^m^^. 7^ ; W^r 

w i^m, B7kz/ b7=> mtk-i' * =« if <D^mu vx/i'tfi'mteik.m & 
#mfc<D&<D&$r^ (a) (D&mm&mm a 0 omm%) t it, 1 0 

20 <*fi^ (A) <Z«£> 

zzb$sxzz> 0 *xh, $um&mxmm.-rz>ztt>K (a) ©t^t© 

a ; ^^y^/w-?— ^im' k, :?yyw Kp/'?- Kfc if £>^r$li§^-ffc; 



7 



WO 2005/013298 



PCT/JP2004/011503 



•fz>^ki>x%z> a 2, 2'-ryif^>r y/fn= h y/K 2, 2'-7*ytf 

* (2, 4-i?^f^/<Hi = h y,V) N 2, 2'-7/^ (4-^b=^>-2, 4 
5 -^f^His bV&), 2'-r/WW^h, 4, 4' 

-7/f7 ^-^TS^ffSJ y?Wt) Jfe^TV-ffrg* ; 2, 2' — TV\f7* 
(2-7 5/^o^) 5?t Kp^b?^ K, 2, 2' -T^S\f* (N, N'-S^ 
fl/Wy^7S5?y), 2, 2'-T/^ (N, N'-^fl/Wy^ 

«\ 0 OftgUI^LT, 0. 0 1~10fiHi, »*U<«0. 1~ 

15 y-^!) t^i//o if I'^o y ^*1^4^tyttSWkl ; ^7fy, $t 

^•7- h y ^Aftifo^^^^^iH- h y v&m. ; 9!7 y a-wiw- h y 
b v v j»m. ; 9 -7 y iswtr b v ^^ircommm-r b y v&m. ■, #v ^^f-u> 

25 ^y/V^— f^7i- h-7-hy # y ^dri/J^ 1/^/ =;V7 ^=-/V=c 

— ^^71- f -7" h y 7Al/j;^©x hdr^-y-/V7a— h y T/V3r 
;vx-r/vy ^a^yVW- h y ^Aig ; Tff U T ? V MkT b V !?A ; i£H<DTA>% 

8 



WO 2005/013298 



PCT/JP2004/011503 



(2) wM=Mm^^>^wmm^^—mma 

5 &&m%MtozL «t t ufc*s^#: (a) Sr#jfem«v v*c k £ **tff 

*.it, %fcm-&miz.£v&m&i* (a) &*^#t uT#fc#^f* % 
fsctui, i 9 mm&m& u (a) ^«*rtc-t©*** 

&w<D/<j>?>-mj&mk\,xm^z>zk&-e%z> 0 *ic^«$tLfc#«^ (a) 
mmftmi) ^^■f-m.im<o%^w^ (ioost%) t 
io b-c, o~7 oft%t'fc5 0 /My^-W4>©7/^ yfciw 

*m^:w^KitcDft^^fc x (A) <£>SC4££*P (1 0 OJt*%) 

^WO^^y-ififiWfe^ttS**^ (A) (D*fe^«, 5 0-1 0 0 
0nm N &JL<[i70~8 0 0nm, i!)|?$L<iil 0 0~5 0 0nmffe5. 

( 3 ) mu-mm * -r ^ * 9 y — 

#»W-T»JB^3WK&*Mti LTtt, ik&Wffi&3 0mVgg±, 0*b<«5 

0 0~5, OOOmVg, «fc«?#*L<f3l, 0 0 0~3, OOOmVgO^f 
WW 5 ? 11-317333 2002-25867 if {C|S 



9 



WO 2005/013298 



PCT/JP2004/011503 



1~1 0 0 jum, £b^#*L< tel~2 0 *tniT'fo5<i:, 

5 M«^7y-icijit5#i^ (a) wmmm'K i o oK*fp{^u 

-C,0£L<teO. l~2 0fm J:«?0*L<fiO. 5~1 0«fi§|5T-fe5„ /< 

15 A<wtr hy^Aft^o/Ky r^y /hwil *° y i^=;v7;v3-;k # y 
^>-;*-3-> k, s^y tf^vvfn y y /l^xter^ y ^igigi e>~/vr/v=i 

feiOTcO^-efe?), bv^te, t;i/n- *^jKy 

lttWottlili,iiiSfefi 0 0jfJW5fc»LT,jS*0. 1-2 OfTftgfl, 

1 0 



WO 2005/013298 



PCT/JP2004/011503 



#?£L< f42~i ofr*fres>5„ 

^^^rfAfej; tjwto*#^b»*if©= h y /vm^y ; jk y * 

f-^y/zf9 i?^ if O V5£ t}? y tr ~ ; ^ v Is/7 ? JJ /H£:n.x 

7vw#S-S-£K ^vis/^fn \?u^/#^i?^&M&WJ:}?<D^u^tf!) 
; ftV^s/fc^—V^zs, tfV T h7 7;vtoxf i/Wiif©7 5'^3K y-^ 

Tf4, jk-zv^/k f-^K^/K mnfrmm. mmm. m&m&mm, *^^M-if 

— > :/7**y — ^ h 5*1^* ^«rfllv>5 5. Uttm 

(4) i«zii*t^iBtti 

ftl^S, /P£0. 0 0 1~0. 5mmStOv'- htftcDtO&^V^,, 

mt. mmmz. ±m*&w<DX7 v -zmmu &m-z tizzy mm- 



WO 2005/013298 



PCT/JP2004/0 11503 



iMl7^ y^fttiottl^SiS, ®tl00~100, OOOmPa • 
5 s, £f£L<fct, 1, 000-50, OOOmPa • s. J; 9 £f * b < Ji 5 , 000 
~2 0, OOOmPa • sXfcS,, Mt5^ ? JJ — Jfc%>4<rlCftai»^4X3bV^^ % ftjjft 

0. 00 5~5m m> ^KliO. 0 1~2mml^*5t^-jKWCfc5 e ^1* 

io tet'ommcxzi&mmmif $>foz> 0 mi 5 0-2 5 o < ct?$>5 0 

^^fl^fefi, Wte*!IIStt*<, Afltftjfctt, jbqjEEfiJBBafc, «Wtofc7Bife. flPWUfc 

— ffc*U (A) OTg^_h^)&^tc*pSL-C*@^±{c:M^{c«@ 

20 Jfmufcjgifett* lJW3#*-e-ft£ (A) feJ:tf«*fiHfeftS:JfWUilz:Wij&U 

(5) S^l-M^^* 

1 2 



WO 2005/013298 



PCT/JP2004/011503 



10 mmmtt, mzm^ti^^, wm&tm^<Dx, mmw^m^m^mm vtt 

20 />/ y y h ;^±, 0* b < fit 0 . 8 ^/u/ y 5/ h/V£A_bT'fc 5 0 
25 (£26011 1 ) 

i . 5 «psrttii^ -t-ftrnwistz^ 8 o 'cr* 5 ftrora u MJB&m&m 3 o %<o 

1 3 



WO 2005/013298 



PCT/JP2004/011503 



x/u ^y-mmmzmco mm^^^m^tftm (icp) K^^m^vit 
t>vu v &m-( *^(DM;te&m&fc<Dn&&&m (100 »%) t tx, o . 1 % 

10 OL:^ t;Wk*Iitfci) £ 2 IflS^jq Lfc„ £H&£»0>*A** 4 3 % fc ft 5 J: 5 

15 ^f^O^m, iSi©MO. 6 g/ cm 3 (DmM&ntCa 

0 CCT* 7 2N?|RH6jft**fc„ rO2tfc(0m@^ll@Jiffi^*j-rp]^-&, ilC^l 8 mm, 
^ytCTtfc^f y^|«© = -<yi^»jS«(lta2 0mm,i«$ 1 . 8mm, 

20 ^fyi/^iKS o. 2 5mm) ^KMlfc. r ®M^fcmEJK<r&*ia*ft&& 
(3Wt«2-6 f ifci&Ml~2) 



1 4 



WO 2005/013298 



PCT/JP2004/011503 



(1) sU^?-<D®& 

±mmmm 1 ~ e tszxmmm 1 ~ 2 -vmm vft, 1 vxm^±m-&& 

<s^co^f7^te^jas (T g ) > 

10 £M!&*tf- (dsc) ^/Bv^fcfr 5 ^c-e#mLT$ij^L. fc e m^mi^i- 0 

y<-f y^MiSrS 0 . 1 mmJp:<D3tf y -7— Wl&X% -5 J: 5 ^x^fc^fiJ b 
20 /W<w?~-e«# <bo-C-f-Cfc«S^^L, (MiSH£SrS:) / ©fit 

25 (2) «B*3J:t5«ftt-*Jidf^/-«^^©ttte 

-tiB^js^j 1 ~ 6 *5 i iwfcttfli 1 ~ 2 u fcWfe «t x$m% -mm 

J I S BO 6 0 1 JCipDTMSJf O^EC9 2 0 /t mES^O^ip^^ (R a ) 

1 5 



WO 2005/013298 



PCT/JP2004/011503 



wm&mz. scmx^io cmtDmrn^my , mmmm%:±^vx^i,tc 0 

SgSilCtn^yr- Zf^VttV, T—y&S 0 mm/ft(D&&X 1 8 0° ^fS] 

n <Dm**% v>{5 ^iHHfeftasft < % mm^m^Mmm> h mm urn < v > n * ^ 
$»b\z. vx&3§kK&mmm&fi\>mizt£z> ipciso o *f u *w fc. 1 o ticowfcH- 

*L<Z>^r$f«r&MSLfc„ l Otfccov^-f^^^- 1 ^>I>T^tlJi^*f^:{iilJ^s^^^<^CT^^^v^ 



WO 2005/013298 



PCT/JP2004/011503 



*1 







Tg (°C) 


*4^g(nin) 




it-Sty (.a) 


it&® (b) 










2EHA(83) 


AN (15) 


MAA (2) 


-44 


13 0 


mm z 


2EHA(78) 


MMA(20) 


MAA(2) 


-40 


110 




BA(88) 


MMAOO) 


MAA (2) 


-27 


15 0 




2EHA(68) 


ST (30) 


MAA (2) 


— 3 2 


12 0 




2EHA(73) 


MMA(25) 


EGDMA (2) 


-3 4 


1 1 0 


mmme 


2EHA(78) 


ST (20) 


EGDMA (2) 


-4 1 


110 


\mmi 


BA(45) 


MMA(46) 


MAA (4) 


2 8 


1 O 0 




BA(96) 




MAA (4) 


-4 7 


110 



2EHA : T 9 V /H»2 -^^vW^^/K AN : D B-hP/W, MAA : 



5 Dn^^^ywH 



^2 





(Ra: //m) 




(N/cm) 


(Q) 


(fS) 


HJfiWi 


1.4 


o 


0. 1 


3.3 


1.4 




1.6 


o 


0.13 


3.2 


i.i 




1.4 


o 


0.15 


3.4 


1.3 




1.5 


o 


0.12 


3.1 


1.2 


5SJ6W5 


1.5 


o 


0.13 


3.2 


1.1 




1.5 


o 


0. 11 


3.2 


1.1 


fcttfcfcli 


1.6 




0.05 


3.6 


1.4 


tbl&0i]2 


1.5 


* 


0.02 


3.8 


1.3 



1 7 



WO 2005/013298 



PCT/JP2004/0H503 



b ftfc«^t Z. fig * -Y '< *S * ©tfegl t> # o T V 

gcl^fiffll&KiR b3fcv^HT?5il3iaE^rt6-C«> t) , ^tcd J: 5 feaOE«r# 5 «^-fiJf 
v ^ 5 r. £ T% MHfcm^ "fig * ^ * ^Mat-T 5 d ^ -C # 5 . 



1 8 



WO 2005/013298 



PCT/JP2004/011503 



t» * © m m 

1. -«3* (1) 

CH 2 = CR 1 -COOR 2 
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